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IHOTNOASSXY FOR OTE DETERMHttTIOH OF AHTl-HIV 
ANTIBOOXES XN HOMAH 6AKFZ£S 



5 This ihvantlon r*lat«s to an laprovenent In assaying for 

anti-HIV antibodias in touman darivad apacinans. The assay 
stakes use of a f onaat in which an ianmuna eoanplax comprising 
HIV-antigenj^tanti-HXy antitoodyiHIV-antigan^ i» for»ad, 
indicating -the presence of anti-HIV antibody In the spaci»en. 
10 In connection with tha present patent specification the 

term "antigen* refers to a aolecular entity tliat can bind to 
an antibody. The term therefore also encompasses haptens 

Due to the impact an HIV-positive result will have on an 
15 individual's social life, false positive results are not 
desirable. Furthermore, currently available tests for the 
-presence of anti-HIV antibody need improvement with respect to 
s.ensitivity. 

Testing blood or blood products for hepatitis and HIV has 

20 become common practice. A positive answer for either of the. 
two infective agents will lead to the, blood or blood products 
being discarded. Both types pf testing must be performed on 
blood intended for medical use. Ih ordeir to minimize the 
MQimt of required testing and labor, a sensitive, reliable 

25 hepatitis/HIV-combination test is needed. 

The present invention is directed toward increasing the 
sensitivity and reducing tbe "ba^ground" or non-specific 
"noise" in testing for anti-HIV antibody by tbe 
antigen:antiJ>ody:antigen-fprmat. The invention is applicable 

30 to combination tests for anti-HTV, antibody as one analyte, and 
particularly in combination with testing for hepatitis surface 
" antigen (HBsAg) and potentially also for hepatitis C antigen 

and antibody directed thereagainst* 

Ininunbassay protocols utilizing the f rmati n f an 

35 antigen^: antibody tantigenj-complex are weil-)aiown 

field. For d tecting anti-HIV* Mitibodies see f r instance EP- 
A-313,986 (Abbott) and EP-A-397,149 (Wellc me). In order to 
bind to the same antibody, antigen^^ and antigen^ must hav one 
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epl't pe in comnon. K rmally fui'tigenic enU^ies.used 
(an^igen^^ and antigen2) are sodified in order *to tecili'tate 
de-tection of -tlie opmplex. The an^gens employed aay be 
insoluble, such as in cer^in heterogeneous and agglu'tina'tion 
5 assays, or labeled ( conjugated) vith an analytically 
detectable group that,' for instance, J&ay be radioactive, 
fluorescent, chemiluzainescent, biolix&inescent, enzymatic etc. , 
or exhibit bioaffinity, such as biotin does towards 
( strep) avidin or a hapten does towrds its homologous 

10 antibody. An antigen conjugate is an antigen to which an, 
analytically detectable group has been covalently lin)ced.. 

-The. general performance of these commonly, taiown assays 
comprises the steps of contacting , under conditions allowing 
immune complex formation, a^ biological sample suspected of 

15 * containing the antibody with the* appropriate forms of antigens 
that are homologous to the sample antibody and detecting the 
complex formed.. If the antigenic entities used are unmodified, 
- soluble and multivalent, , toe formation of a precipitate 
(insoluble immune complex) is an indication of a positive 

2 0 ssouple. By having both antigenic entities bound to minute 

particles that are suspended in the assay medium, 
agglutination assays may be constructed that function in the 
same general way as the precipitation assays. Depending on the 
assay construction, the complex could . be ' determined by the 
25 nsJced eye (agglutination), or by nephelometric methods • 

. 7he most popular .immunoassays . of the format involving 
antigen^,: antibody tantigen^^os^l^es employ antigens (e.g. 
antigen2) that are labeled with an analytically detectable 
group, i.e. the amount of the, analytically detectable group 

3 0 incorporated into the complex is taken as a measure of the 

amount of complex formed irihich in tiam is a measure of the 
amount of antibody in the sample. In order, to ensure toal: the 
tested antibody is guantatiyely sandwiched between the two 
. antigens , the antigenic entities have to be added in excess 
35, which has lead to two different typ« f prot cols - the 
heterogeneous and homogeneous nes. In the heterogeneous 
assays the complex is separated from excess labelled antigen 
before quantitation. In- order to facilitate separation, one of 
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the antigens (e.g. antigen^) is Insoluble or becomes insoliible 
during tbe assay and the other (e;»g. antigen^) ±s labeled with 
the analytically detectable group/ The homogeneous assays 
employ labels that change their signal as a consequence of 
5 being incorporated into the complex, and consequently no 
separation is required. 

The Inven ^ien and Its preferred modes 
It has now been realized that the sensitivity and/or 
specificity of testing for anti-HIV antibodies by the use of 

10 the antigen: antibody: antigen-format can be increased by 
forming the complex comprising HiV-antigenjLsenti-HXV 
antibody: HIV-ahtigenj in the presMce of an effective amount 
of an inhibitor for the interaction betWeen an HIV envelope 
protein (e,g.' gpl20 for HIV 1 and gpl05 for HIV 2) and the ~ 

15 corresponding cell receptor (CD4) , The amount and inhibitor l is 
effective 'in the sense that they will reduce the non-specific 
binding, laiis type of inhibition has previously been suggested 
for the blbcking of HIV-infectiohs of CD4 target cells. See 
for instance De Clercq, E. (6th International Conference on 

20 AIDS, 2lst June; ±990, San Fransiscb) . Parish C.R. et al. (J. 
Immunol. 145(1990)1188-) have examined a niimber of sulfate^ 
polyanions for their ability to block anti-CD4 mAb binding. On 
CD4 they found a polyanibn binding site that was clearly 
distinct but closely associated with the gpi20 binding* region 

25 Of CD4. Generally speaking the known inhibitors are 

poiyanioriic, in particular polysulfated or polysulfonated 
(i.e. exhibiting -SOj* groups) , tbiymiers optionally containing 
a plurality of OH-gfoups. suitable polymers arei preferably 
soluble in aqueous media. Specific examples are sulfated 

30 polysaccharides, cucih as dextran sulfate^ heparin, pentosan 
sulfate, fucoidan, aand the carrageenans , and polyvinyl alcohol 
sulfate,! and polyanethole sulfonate. 

Addition of the liihibitor reduces the nonspecific binding 
thereby increasing the specificity and/or sensitivity. The 

35 addition replaces the use of HIV antigen^^ and HIV antigen2 
that derive from different sources in pur antibody^ 
immunoassays of the antigen: antibody: antigen f rmat.^ Compare 
EP-A-313,986 (Abbott) and EP-A-397,149 (Wellcome) . 
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For an ptiaal assay perfornance the aiolecolar weight, 
substitution degrae, and cioncentrati n of Inhibitor es^loyed 
nay vary between different .assay systems and between different 
inhibitors. Zn order to have^ a good test, nonaal optimization 
5 with respect to these variables mhall therefore always take 
place. For instance If the test simultaneously s&all detect 
HBsAg with good* sensitivity it sight be necessary not to 
increase the inhibitor concentration too such. See the' 
experimental part of this specif icat ion. For an anti^EIV 

10 antibody test alone, the concentration oif dextfan sulfate is 
recommended to be within 0.01*0. 14% (w/w) or a concentration 
giving an equivalent or better effect iif other CD4«*gpl20 HIV 
envelope inhibitors are used. In a combination test," for 
instance, the simultaneous detection of anti*HIV antibody and 

15 an hepatitis antigen such as EBsAg, the upper limit should in 
many cases be l_^j*-ed, e.g. down to 0.10 *. 

In order to dembnstxate the effect in the present 
invention, at least one of the antigenic preparations used 
CHiy-emtigen^^ or BIV*antigen2} should contain HIV antigens 

20 originating from an HIV grown in a human derived cell line. 
The preparation can thus be a non-purified, semi-purified or 
fully purified HIV lysate that has been rendered insoluble, 
for instance by physically coating on or covalently binding to 
cne of the solid phases used in connection with heterogeneous 

25 immunoassays, or rendered detectable by being covalently 

linked\to any of the above-aehtioned analytically detectable 
groups. In certziiji instances the preparation may also contain 
recombinantly or synthetically produced HIV-proteins and 
peptides, suc^ as described by Essex et al (0S-A-4,725,669} 

30 and Vahlne et al (tJS-A^4,8i2,55i5 (HZV-2 specific peptide) and 
EP-A-284,587 (HIV-1 specific peptide)). In brder to achieve 
the benefits of the present invention, the other HIV antigen 
preparation should contain antigehic/haptenic proteins 
involved in the binding to the CD4 receptor, i.e. an HIV 

35 envelope protein or its antibody-binding . fragments With 

binding ability to tlxe CD4 receptor. HlV-antigenj^^ and/or HIV- 
antigen2 that ieither wholly or partly consist of HIV antigens 
derived from different sources can be used in the invention. 
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By "derived from different ioui^cis" is » ant tliat they 
have been obtained by routes starting with different raw 
Mterials, for instance one HIV-antigen aay have been isolated 
from native viral Mterial while the other My have been 
5 obtained through a synthetic route or by DKA-reconibinant 

techniques by expressing an HIV-antigen in ah appropriate host 
cell. 

In particular the present invention relates to assays in 
which antibodies directed towards an HIV envelope protein or 

10 its antibody-binding fragments are detected, e.g. gpl20 (ETV- 
1) and/or gplOS (HIV-2) . The assays of the invention may 
detect these antibodies specifically or together with other 
ElV-specific antibodies. 

In the most preferred embodiment of the' invention one of 

15 the Hiv-antigenic preparait4^ns is insoluble (Hiy-antigenj^^) ; 
for instance coated on th^ plastic surface of a mitrotiter 
well, while the other (HIV-antlgenj) is labelled with the 
analytically detectable group, for instance biotin. 
Alternative modes include HlV-aritigen^ that is' attached to 

20 other solid phases tonown per se in connection with 

heterogeneous immunoassays. Thus the solid phase could have 
different forms such as beads, sheets, pads, wells of 
microtiter plates etc. The support may be porous or non- 
porous. It, may consist of polystyrene, a pblysaccharlde , 

25 nylon, nitrocellulose, polypropylene etc. .The ai^^ 
\ . know the material which is compaftible with a certain physical 
form and assay format* The entities ppated on the solid phase 
may be bo[und thereto merely by jjhysicy^ absorption or covalent 
attachment.. The linJcage between the solid i>hkse and the coated 

30 entity shall resist npnaal washing procedures applicable ±o 
heterogeneous immunoassays . 

The assay conditions reguired for the immune reaction 
leading to the complex containing HIV-antigen^^ripciti-HIV 
antibody :HIV-antigen2 are essentially the same as normally 

35 applied to immunoassays, i.e. aqueous medium, temperature 
0-40«>C and pH 3-9. Normally a pH-value within 5-9 is appli d. 
The exact conditions must b ptimized from case to cas . The 
immune complex formation may be performed stepwise, f r 
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ijis-taxice by flrs-b binding ^tbe saatple antibody -to HXV-wtigen^ 
and Uen binding HXV^an^igen^ 1:o /the foxiasd complex 

between tbe sample anti-HXV antibody, and EXV-antlgen^* The 
reverse reaction order or simultaneous reaction of HXV-r 
5 zmtigen^^ and HXV-antigen2 vith tbe anti-'HIV antibody Is also 
possible* Tn tbe case ot HIV«antigen^ being bound "to a solid 
phase, it may be advantageous to have washing steps Inserted 
between the steps related .to the antigen-antibody reactions. 
For goou performance of the invention, the step finalizing the 

10 formation of the complex (HIV-antigenj^ianti-HIV antibody: HIV- 
antigen2) should be. run in the. presence of the gpl20-CD4 
inhibitor. . : : 

The analytically detectable group employed may be 
directly or indirectly mesisurable. Colored or radioactive 

15 groups are examples of the former ' "pe. Additional examples of 
direct labels include fluorescence rabels such as fluorescein 
J.5othiocyanate . (FITC) and^ related compounds such as coiimarin 
and also 'labels having delayed .fluorescence such as certain 
ianthanide chelates, (Eu3t^ Sm3+,. a?b3+ and ^3+}, enabling time- 

20 resolved spectrophotometry- for the measurement. Examples of ,, 
indirectly measurable I groups are enzymatic groups comprising 
an enzyme, a. substrate, a cosiabstrate, a cofactor' etc, but 
important also are bioaffinity labels such. as. biotin 
detectable -by (strep) avidln .conjugates, or by .anti-biotin 

25 antibody conjugates, and other haptenic or antigenic . entities 
detectable by their homologous antibodies. See above for 
fi^rther analytically detectable groups. Xn case an indirectly 
measurable label is employed the Hrv-antigen^santi-HTV. . . 
antibody :EIV-»antigen2'rcosBplex. formed is contacted with a 

30 reagent allowing detection of the label. For instance an 

enzyms label requires addition of enzyme substrate, and biotin 
' requires (strep}avidin or anti-biotin antibody,, and. a hapten 
requires the homologous anti-hapten antibody. Bioaffinity 
labels , such as biotin, require their counterparts 'to be 

35 labeled with an analytically detectable group. 

In one asp ct of the present invention anti-EIV .antibody 
testing .is part f ,an HIV/hepatitis combination, test. This 
type of assay is pref rably heterogeneous employing a so^ id 
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phase tHat exhibits both an HXV-antigen and a hepatitis 
related Imniine reactant. Eacamples of the latter one are 
antibody directed towards HBsAg or towards hepatitis C antigen 
when a hepatitis antigen is to be detected, and a hepatitis 
5 antigen (e.g. hepatitis C antigen) %rtien a anti-hepatitis 

antibody is to be detected. The reaction steps are assentially 
the same as the »ode assaying for anti-HIV antibodies alone, 
with the exception that the solid phase after having been 
incubated with the sample is incubated with both an HIV- , 
10 antigen and a labeled immune reactant comprising the same 
specificity as the hepatitis related immune reactant of the 
solid phase, preferably a labeled anti-HBsAg antibody and/or 
labeled ' anti-hepatitis C antibody and/ or labeled hepatitis C 

antigen. ' ' • • ' * ^ 

15 In case of combination tests it is prae*>ical to use the 

same label for each of the respective - ana:ii-. .Ti*.* for instance 
the conjugates between biotiri and HlV-^-ahtigen, between biotin 
and anti-HBsAg antibody, and between biotin and hepatitis C 
antigen are useful in HlV/heprtitis-testing^ When biotin or a 

20 hapten ie used as the label , it is ^preferably detected by the 
use of a conjugate consisting of anti-biotin or anti-hapten 
antibody covalently linked to any of the analytically 
detectable groups given above (except biotin) . However this 
does not exclude the use of diffierent labels for different 

25 analytes in combination tests.- ' 

in coLibination tests using solid phases carrying the 
different immunological counterparts to the analytes in 
question, the labeled reagents binding to the respective 
analyte is preferably used as a aixture, i.e the: labeled forms 

30 of HIV-antigeh, anti-HBsAg antibody and hepatitis C antigen is 
premixed befb« being incubated with the analyte that in turn 
preferably has been bound iaaounologically to a solid phase in 

a prior step. 

principle the present invention can be appli d to 
35 samples from any antibody-containing human derived fluid. The 
sample may thus be whole blood, serum, plasma, urine, lacrimal 
fluid, breast milk, cerebrospinal ^ fluid, sputuni r saliva tc. 
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The effect of using an inhibitor for the binding of the 
HIV envelope protein to the .cp4 cell receptor in order to 
increase. the sensitivity and specificity of the iaxsiunoassays 
in question Is illustrated in the experiaental part below. 



2Si . . ^ 

Biotinvlations: All biotinylations were performed by 
standard techniques, previously described by Guesdon et al. 
10 (J, Histochemistry 27 (1979) p. 113 1) , using biptinyl " 
Nhydroseysuccininid (BNHS) (Cal-Biochen, Ssm Diego, 
U.S.A.) • 

Coating of microtiter p lq|t^si Polystyrene iicrotiter 
plates were coated with purified HXV antigen and mouse 

15 monoclonal antibody to HBsAg by a three step process-. First, 
monoclonal antibody to HBsAg vas coated in phospha^. ^ 'M-^xer, 
o.i K, .pE 7.2. After incubating 12-16 hours at 4^0, the 
coating solution was aspirated off and. purified mv iantigen 
was coated in. a carbonate buffer, oVi M# pH 9.6. Plates were 

20 again incubated for 12-16 hours followed by aspiration. In the 
.final step, plates were blocked to prevent non-specific 
adsorption of imnunoglpbiilins anid other serum proteins. The 
blocking buff er consisted of 0.1 M TrijS, pH 7.4 with 1* bovine 
serum albumin, 5% 'si;crose, 0.1% (w/v) ;i%?e(Wi 20" (Sigma Chemical 

25 Co, St. louis, Mq, U.S.A.) and preservativeis • 

Assaying protoeoir lOQ^ul of mmch aampie wae plpet^'h^d 
Into the wells of the Biicrptiter plate. The plate vas covered 
with a sealer and incubated at 37^C for 60 minutes. The plate 
was aspirated and washed .five times with a wash buffer using 

30 250-300^111 per veil. iqOyUl of the^ biotinyla.ted reagents . 
(Conjugate A) was . added tO MCh veil of the microassay plate 
and a new plate sealer applied. The plate ms thra ^inci^ 
at 37pc for 60 minutes. Again the plate ms aspirated and 
. washed five times as above. lOO^ul goat anti-biotin conjugated 

35 to ERP (C n jugate B) was added t each well' and a hew plate 
sealer was applied. The plate was again incubated at 37^C for 
60 minutes and aspirated and washed five timesV lopyul of 
s\ibstrate (OP^iji excese) was added to each w 11 and the 



BNSDOCID: <WO_9aoe978A1_L> 



wo 92/089>78 



PCT/US9I/07976 



9 

plates were incubated at room tempefatur In tbe dark Cor 30 
aiinutes. lOO^ul of stop s lution containing 2 N sulfuric acid 
vas added and the developed color ' (absorbance) xead at 492 nm 
within 60 minutes using a reference wavelength of € 00-620 nm. 

5 BEAggWTg: 
Antl HBsAcT antibodies; 

Monoclonal antibody to BBsAg was obtained from Sorin 
(Italy). 

Polyclonal aniibody to HBisAg was obtained from 
10 hyperimmunized goats purified by standard techniques and 
biotihylat€id. '-^ . - - 

The HIV antigen uise^d f or cbatirig of microtiter plates 
(HIV antigeii^) wais derived from HIV-l infected H9 ceil lysate 

15 by ultracentrifugatioh. For use in labeled form (ant igen2j t.^** 
,HIV-l pxirified lysate was ftijrthef purified prior to 
biotinylatiori by passage through a Sepharbse anti-H9 affinity 
cdlinnn. Unbound HIV— 1 antigen was collected and bibtinylated 
for usfe in Conjugate A above. ' The final product dembhstraited a 

2 0 higher specific HTV-l activity^ relative to totai protein, 
than prior to affinity purification. The Sepharose anti-H9 
affinity column was prepared by coviLlehtly attaching goat 
antibody directed against human H-9 cellular proteins to ' CNBr 
activated Sepharose (Phamacia AB, Uppsala, Sweden) . 'The 

25 antibody was prepared by immunizing goats with an immunogen 
derived from uninfected bumaui H-9 cells. The goatis developed 
an antibody titer to uninfected H-9 celltslar piroteins, as well 
as to coiDpoh^its that may 'remain from - the &-9 cell culture 
media.' The BXV antigen thus obtained 

30 lacking fi-9' proteins / and as an unavoidable coxiseguence it 
had also been depleted of gp4l, gpiso, anid gplSO envelope 
protein detearminMts ' . 

The HIV antigen used ais "Uie labeled antigen (HIV- 
antigen2) vas a mixture of biotinylated HIV antigen from H9 

35 cell lysate and biotinylated recomlDinaht HIV gpieo envelope 
antigen prepanred in Insect cells (Repligen Corp. ; Cambridge, 
Hass. , U.S.A.) T 
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The biotinyla'ted azi't jJDody' HBsAg and the blotlziyla'ted 
HIV antigen vere used as a inixture (Conjugate A) dissolved in 
an aqueous iriedium containing 0.1 M TOIS, 0.15 H sodium 
chloride, 0.025* Tween 20 (SIGMA, St. Xouis, Mo, U.S.A.), 
5 o.04t dextran sullate, 5% bovine serus albumin (BSA) , 0.5* 4- 
dimethylaminoantipyrin (CAP) as an antioxidant, 20* normal 
goat serum and 10% hormkl human serum. 

Anti-biotin antibody: 

Goat anti-biotin antibody labeled with horseradish 
10 'peroxidase (Conjugate B) was piirchased from Zymed Corp., South 
San Fransiscc, CA.', U.S.A. The antibody vas used In a Tris 
buffered diluent of 'the same composition as' above. 

' KRP substrate; brtho-phenylenediamine - (OPD) ' dissolved in 
a buffer containing potassium phosphate, sodixm citrate and 
15 hydrogen peroxide, pH 5.0. 

Vash Buffer; Saline buffered with* sodimn phosphate and 
containing a surfactant; 

Samples ; See under results. - 
- De>rbrar> /sulfates ■ Purehased from Sigma Co « St. Xouis, 
20 Mo., U.^S.A. 



RESULTS! — - • 

See the table in which absorbarice values are given. 



25 




Dextransulfat 




Heparin* (w/w) 




Samples 


0-00 


0.16 


o:o8 


0.04 


0.04 




A * • ■ 


&;.05€V 


0.047 


C.047 


0.049 : ' 


0.060 




B 


*; 0.055 ; ' 


0.048 


0.045 


0.049 , 


.0.057 




c 


- 0.137 


i 0.072.L 


0.068 


0.087 


.0.086 


20' 




0.071 


0.057 : 


0.065 . 


0.0S9L 


0.071 




E • 


0.242' 


0.183 


0.1S9 


0.238 


• -0.249 




F , . - ' 


1.168 


0.59S^^ 


:X«Q28 


1.029 


y 1.098 






1.748 ' 
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A representative panel, of cjunples (A-H) vere examined. 
The cut off value for the assay has pxeliMLn^TLly i>een fixed 
to an absorbance of 0 . 110 ... 

A. A normal human serum pool (NHS) . Absorbances should be 

5 as low as possible* 

B. A normal human plasma pool (HHP) . Absorbances should 
be as low as possible. / 

C. CPDA 3654-2PA: A human citrated plasma, that is 
negative for anti-HIV antibody ^and HBsAg, tout consistently has 

10 given elevated absorbances in a HIV/HBsAg combination test 
without addition of heparin ; or d^actrim sulfate. Without an 
inhibitor added this sample would appear as a^ false positive. 
. A pronounced effect on increasing, the non-specific (back- 
groiind) absorbance value is observed. 

15 D, Travenol H94644: A sample that is similar to CPDA 

3 654 -2 OA and frequently causes elevated absorbances. The 
sample is not truely positive -for anti-Hiy antibody or HBsAg. 
The test will classify, this, sample, as :a/true negative. The 
effect of increasing the background is less pronoianced than 

20 for the previous samples. 

E. Ay 0.156 ng/ml*: Paul Ehrlich Institute HBsAg standard 
containing. 0.156 ng/mL antigen. -The effect of dcxtran sulfate 
is considerable. However, the sample is negative for anti-HIV 
antibody. The results indicate ,th^t 4ji, combination tests 

25 involving HBsAg too high a dextran sulfate concentration has a 
negative influence on the MsAg sensitivity.. 

: Tm Low p24 £1: A true; positive human serum sample that 
contains antibodies to all HIV proteins except the p24 core 
protein. The scimple has been included as a panel member 

30 because, an anti-HIV antibody test that relies heavily on anti- 
p24: antibodies for optimal performance would perform poorly 
with this sample The result Indipates that , low anti-p24 
antibody SMple should not toe assayed in the presence of too 
high a dextran sulfate concentration {>0c08t w/w) , assay 

35 sensitivity can be reduced. 

G. 1:100 (HPC) #6709200: An ahti-HIV antibody positive 
human plasma that is diluted 1:100 in n gative hviman plasma. 
MPC stands for Medium Positive Control. All absorbances are 
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similar for all concen'trarlons , except tliat 0*16 .% 
concentration of dextran ,sxilf ate apears to liave a negative 
inrpact on the sensitivity, . . 

H. Dl: .A strong, anti-HIV antibody positive sample. No 
5. Impact was noted on the ahsorbaoices values for any inhibitor 
concentration. - , . ^ 

In conclusion the data, support that the invention 
provides a reduction of "noise" or " background" shown by 
reduced absprbancies with, samples that do not contain the 
10 amalyte of interest. . The net effect is better resolution and 
discrimination between a. truly "negative"? sample and a low 
level positive, resulttog. in improved , sens it ivity. Improved 
specificity (reduced number of false positives) is likewise 
obtained by a reduction in absprbance below, the ^cut«of f level 
15 for certain samples that do not contain antibody or antigen. 
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PATENT CIAIMS . ^' . - v-^ ' . 

1. In an immunoassay for anti-HTV antll>6dy in a human derived 
biological sample comprising the steps of forming a complex 
containing HIV-antigen boiond to sample anti-HIV antibody bound 

5 to HIV-antigen (HIV-antigen^ : ahti-HIV antibody : HIV-antigenj ) 
and detecting the complex, whereupon the presence of ^aid 
complex is taken as an indication of the saiMple being derived 
' from an HIV infected individual, 

the improvement being that the formation of said complex is 
10 performed in aqueous medium in the presence of a non-specific 
binding redvacihg effective aSnbunt' of airi inhibitor for the 
interactiibri between CD4 and an Hfv envelope protein. 

2. An immiinbassisiy according to claim 1, wherein the inhibitor 
15 is desctran sulfate. ' 

3. An immunoassay according to claim 1 being heterogeneous in 
the sense that HIV-antigen^^ is insoliable in the reaction 
medium and the HIV-antigen^ is labeled with an analytically 

20 detectable group. 

4. An immunoassay according to claim 3, wherein the inhibitor 
is dextran sulfate. 
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